o f r i g o n a l phase i n Al&oPln20 i s given, i n terms o f the icosahedral u n i t s e x i s t i n g i n the icosahedral phase and the cubic a phase (AlNnSi). Structures o f r i n g s a r e proposed. Measurements o f t h e density o f t h e icosahedral and T phases suggest furthermore t h e existence o f triacontahedra concentric t o t h e icosahedra i n both phases.
I n previous papers /1/ /2/ /3/, a s t r u c t u r a l modelling o f t h e icosahedral phase (i-phase) i n Al+ln o r AlMnSi has been given i n terms o f a basic Mn skeleton obtained by t h e connection o f double Al-t;n icosahedra, maintained i n p a r a l l e l o r i e n t a t i o n by octahedral bonds along t h e icosahedron 3 -f o l d axes. This skeleton i s e v i d e n t l y loose, due t o a n icosahedra average coordination number o f o n l y 5.5, and has t o be f u r t h e r dressed i n order t o achieve the c o r r e c t density.
I n the f i r s t p a r t o f t h e paper we present new r e s u l t s o f measurements o f t h e i-phase density, which shows t h a t i t s p r e v i o u s l y determined values /4/ /5/ a r e underestimated. A possible r o u t e t o dress t h e skeleton i s then o u t l i n e d , i n r e l a t i o n w i t h a dec o r a t i o n given i n /3/. I n t h e second p a r t , we propose a d e s c r i p t i o n o f t h e decagonal o r T phase i n Alqtln, on t h e basis o f l a y e r s o f icosahedra triacontahedra u n i t s and r i s e some questions about Penrose t i l e s i n t h e s t r u c t u r e .
A t t h e end we r e l a t e the probable t r i g o n a l s t r u c t u r e o f Alq?n, formed by c r y s t a l l iz a t i o n o f t h e i-and T-phases,to a p e r i o d i c stacking o f icosahedra, as i n t h e iphase, which brings a common concept i n modelling q u a s i -c r y s t a l s and c r y s t a l s i n t h i s system. 
I1 -DENSITY AND
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JOURNAL DE PHYSIQUE i s favoured by low quenching r a t e and i t s f r a c t i o n i s reduced w i t h respect t o the i-phase a t increasing quenching r a t e .
iie have t h e r e f o r e measured the d e n s i t y o f melt-spun A l g~M n~~ varying t h e quenching conditions, and determined i n each case by transmission e l e c t r o n microscopy the r el a t i v e p r o p o r t i o n o f both phases : a t low quenching r a t e , the ribbons a r e n e a r l y pure T phase, whereas f o r t h e highest quenching r a t e used, i t s volume f r a c t i o n was estimated up t o .5. The values obtained i n Algg?lnl4, AlggMn20, A174.2Mn20Si5.8.by two techniques, immersion weighting, and pycnometry t o helium gas a f t e r cleaning the samples by outgassing under vacuum a t various temperatures, are gathered i n Table 1 . The pycnometry was a l s o used due t o t h e i m p o s s i b i l i t y o f p e r f e c t cleaning o f the very b r i t t l e ribbons f o r t h e f i r s t method. Table 1 I t appears from these r e s u l t s : iii-i f one takes 3.75 g f o r t h e b e s t estimate o f the d e n s i t y o f t h e iphase i n Iln Si5 8, i t s d e n s i t y i n Algolln20 should be a t l e a s t 3.7 g cm-3.
From cooper erZkoZPnsori /8/, t h e d e n s i t y o f the a-phase i s 3.64 g cm-. The a n a l y s i s o f the double A1-Rn icosahedra skeleton shows t h a t i t s d e n s i t y i s equal t o 1. 7 o r 1.34 g depending on the chosen rhombohedra1 edge l e n g t h 4.6 o r a 4.85 (see /3/). This density becomes equal t o 3.20 o r 2.7 g cm-3 respectively, f o r the A14Efn stochiometry, which i s approximately s a t i s f i e d f o r the rlackay decoration (A13.5Mn)/3(. There i s therefore a need t o add more atoms i n t h e modelled s t r u c t u r e .
The suggestion t o p o s i t i o n these atoms on the v e r t i c e s o f a rhombic triacontahedron surrounding the basic icosahedron /3/, as shown i n F i g . 1, seems t o be the best way t o achieve the r e q u i r e d density. Such a decoration, w i t h reference t o d i f f r a c t i o n data and d e n s i t y wi 11 be pub1 ished elsewhere. 
I 1 1 -DECAGONAL PHASE Tne atomic s t r u c t u r e o f the decagonal o r T phase i s s t i l l unknown. From the format i o n conditions and t h e i r respective e v o l u t i o n upon heating, i t i s nevertheless c l e a r t h a t i-and T-phases are c l o s e l y r e l a t e d and t h e atomic u n i t s used w i t h success t o model t h e i-phase should be h e l p f u l 1 t o e l u c i d a t e t h e T phase s t r u c t u r e . we make here two suggestions about t h e T s t r u c t u r e : i-t h e f i r s t one concerns t h e p e r i o d i c i t y o f the T phase d i f f r a c t i o n p a t t e r n
p a r a l l e l y t o i t s 10 f o l d -a x i s , which from our study o f the o r i e n t a t i o n r e l a t i o nships w i t h the i-phase /9/ appears t o be 12.69 A. Fig. 2 shows a buckled r i n g o f 8 triacontahedra a l t e r n a t i v e l y connected through a common face and a comnon o b l a t e a rhombohedron. I n terms o f the i n t e r n a l double A1-Mn icosahedra, t h i s means t h a t tLey a r e e i t h e r first-neighbours o r second neighbours (see /3/). Such a r i n g i n t r oduces i n p r o j e c i o n a p e r i o d P = 2ar$ ($I = golden number) along t h e 10 f o l d -a x i s .
K i t h ar = 4 -8 5 k, P = 2 x 12.69 11, i . e . t h e double o f the observed p e r i o d i c i t y , which means t h a t a f t e r completion o f t h e s t r u c t u r e a m i r r o r plane can be found ?
ii-perpendicularly t o t h e 10 f o l d -a x i s , the h i g h r e s o l u t i o n transmission e l e c t r o n micrographs a r e aperiodic /9/ and s i m i l a r i t y w i t h a 2 dim-Penrose t i l i n g i s a p r i o r i expected. To t h i s respect, some informations a r e brought i n F i g .
3, which i s a high r e s o l u t i o n image taken along t h e 10 f o l d -a x i s o f an heterogeneous T phase d e n d r i t e t i p . The d i f f r a c t i o n p a t t e r n has a unique 10 fold-symmetry, w i t h however intense d i f f u s e s c a t t e r i n g r i n g s i n d i c a t i v e o f disorder. As shown i n t h e micrograph, p a r t o f t h i s disorder o r i g i n a t e s i n t h e coexistence o f r o t a t e d T domains and p e r i o d i c dots domains. On t h e very t h i n edge o f t h e sample, f i v e branches s t a r s are distinguished, which correspond t o t h e l a r g e s t white dots i n the t h i c k parts.
An enlargement o f the s t a r s r e g i o n i s shown i n Fig. 4 ; except i n t h e region A, t h e image appears as a t i l i n g o f s t a r s and f l a t t e n e d hexagons, which can themselves be subdivided i n t o elementary Penrose rhombi . However, and w i t h reference t o Levine /lo/, such a rhombi p a t t e r n does n o t s a t i s f y the dual Ammann g r i d r e q u i r e d by a Penrose t i l i n g . I V -TRIGONAL Al,bln PHASE Both i and T phases transform a t T > 750°C i n t o a unique phase reported t o be hexagonal w i t h a = 28.4 A and c = 12.43 8 /11/. A selected area d i f f r a c t i o n p a t t e r n o f t h i s phase i s shown i n Fig. 5 , taken w i t h t h e e l e c t r o n beam p a r a l l e l t o the c a x i s ; the almost superimposition o f the intense d i f f r a c t i o n spots w i t h those o f t h e iphase i n a 3 f o l d -o r i e n t a t i o n , suggests t h a t the phase should be t r i g o n a l i n s t e a d o f hexagonal. I n t h i s perspective, a skeleton o f icosahedra connected by octohedral bonds along t h e i r 3 fold-axes, as i n the i-phase, must support the t r i g o n a l s t r u cture. Such a skeleton i s drawn i n Fig. 5d ) and i s superimposed on the h i g h r e s o l u t i o n micrograph o f Fig. 6 taken w i t h a beam p a r a l l e l t o the c a x i s . I n t h i s skeleton, t h e icosahedra coordination number i s equal t o 4, and some planar s t r u c t u r a l f a u l t s , f r e q u e n t l y observed i n the t r i g o n a l phase may be explained i n terms o f changes o f icosahedra connections, as shown i n Fig.6 and 7.
V -CONCLUSION
W e have shown t h a t the icosahedron, a t t h e basis o f the s t r u c t u r e o f t h e cubic a phase AlMnSi and o f the icosahedral phase i n AlMn and AlMnSi /3/, can a l s o be considered as a packing u n i t i n the decagonal phase and the presumably t r i g o n a l c r y s t a l A1 $. I n. buckled r i n g s o f 8 icosahedra, w i t h 4 octahedral f i r s t neighbours bonds, seem t o be r e l a t e d w i t h the T phase p e r i o d i c i t y along the 10 f o l d axis, whereas i n the t r i g o n a l phase r i n g s o f 6 icosahedra, a l l connected i n f i r s t neighbouring p o s i t i o n s by octa- : S t r u c t u r a l defects i n the A14Wn t r i g o n a l phase seen edge on. They are cons i s t e n t w i t h v a r i a t i o n s i n the icosahedra connections.
